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(54) METHOD FOR MANUFACTURING COMPOSITE AIR ELECTRODE FOR SOLID 
ELECTROLYTE FUEL CELL 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a three-phase interface, where 
deterioration products are not produced and which Is 
stable for a long time by introducing stable and fine 
materials having electrical conductivity in the vicinity of 
the interface between an electrode and a solid 
electrolyte, to Improve the electrode characteristics of 
an air electrode. 

SOLUTION: In the method for manufacturing a 
composite air electrode for a SOFO, which has the 
porous fuel electrode 3 and the porous air electrode 2. 
respectively, on a first surface and on a second surface 
of the dense solid electrolyte 1, the air electrode is 
sintered and formed and a porous material of the air 
electrode is then impregnated with an organometallic 
solution or an inorganic metal salt solution, by which 
both high dielectric oxide and perovskite type oxide can 
be produced, and a fine high-melting point dielectric 
oxide and a fine conductive perovskite type oxide are 

produced in the vicinity of the interface with the solid electrolyte by thermal decomposition 
oxidation reaction. As a result, the air electrode for the SOFC, having high performance and 
high efficiency, can be obtained. 
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C0O3. L ao, ^0. o O3 . La2,oNiOi. 









imam 


(300mA/ 
cm^p 750*0 


#3-1 


LSM-1 


0.75CLao,7sSro,2Co03) 


0.25CeO^ 


80 


#3-P. 


LSM-1 


0.75(Lao.48Sro.5Co03) 


0.7.5Ce02 


85 


#3-3 


LSM-1 


0.75(Lao.7^Sro.2Coo.7Feo.303) 


b.:!5Ce02 


78 


#3-4 


l.SM-1 


0.75(Lao.78Sro.2Coo.5Feo.503) 


0.2SCeO2 


75 


#3-^ 


LSM- 7 


0.7S(Lao.78Sro,2Coo.3::eo.703) 


0.25CeO2 


73 


#3-6 


LSM-1 


0.75(Lao.48Sro,5Fe03) 


a.25Ce02 


63 


#3-7 


LSM-1 


0,75(Lao.48Sro.5Coo.5Feo.503) 


0.2SCeO2 


85 


#3-a 


LSM'1 


0.7^{Lao,78Sro.2r^eo.sCoo.3Nio.>»03) 


0.25CeO2 


75 


#3-9 


LSM-1 


0.7j(Lao 7BSro.2Feo.2CoQ.6Nio.ii503) 


0.25Ce02 


78 


#3-10 


LSM-1 


0-75{Lao.98Coo.4Nio.6<33) 


0.25CeO2 


88 


#3-11 


LSM-1 


0.75(r.ao ggi eo.4Nro.6O3) 


0.25CeO2 


86 


#3-12 


L5M-1 


0.75(1.30.78^30.2^003) 


0.25CeO2 


88 


#3-13 


LSM-1 


0.75(L^0.48CPo.5Co03) 


0.25CeO2 


90 


#3-14 


LSM-1 


0.7J(Lai.98NiO4) 


0.25CeO? 


95 


#3-15 


LSM-1 


0.75(1.31 98C0O4) 


0.25CeO? 


105 


#3-1 6| 


LSM-1 


0.75(Lai.43Sro.5CoO4) [0.25CeO2 92 



[0048] 



!(8) 003-18781 1 (P200 3-1 878 1 1 A) 



S rn ?Mn 



0. 2 



O3. L ao. s S r(,. aMnOg 
Feo.gOj, Lao.gS ro.2Mno.5Feo.5O3. La 
0. 7 S ro. 2 F e O3 . L aj. g S r 0. 2 F e O3 . Lai.g 
C0O4, Lai.6CoO4<50ffllS<;t^^aiClt?KSriffli^ 



1 tmmcrmm^n'^fz. zco^ 



^J-C* -tr;i/# 0 - 1 — # 0 - 7 tit^^S =5r-fe;i^# 

[0049] iil±CO«tC3ts^0Jc7)S3t^fttc J; Ota^*^^ 

[00 50] 
[|I4] 











ill«E{mV) 
(300mA/ 

cm^-, 750*0 


#4-1 


LSM-l 


0.75(Lao.7oSro.2Mn03) 


0.25Ce02 


67 


#4-2 


LSM-1 


0.75(Lao.eoSro.z^'f^^^3) 


0.25CeO2 


74 


#4-3 


LSM-1 


0.75(Lao.7oSro.2Mno.5Feo.503) 


0.25CeO2 


70 


#4-4 


LSM-1 


0.75(Lao.eoSro.^Mno.5Feo.503) 


0.25CeO2 


74 


#4-5 


LSM-1 


0.75(Lao.7oSro gFeOs) 


0.25CgO^ 


56 


#4-6 


LSM-1 


0.75{Lao.6oSro.2Fe03) 


0.25CeO2 


64 


#4-7 


LSM-1 


0.75(LaT^B0CoO4) 


0.25Ce02 


101 


#4-a 


LSM-1 


0.75(Lai.6oCo04) 


O.25C0O2 


110 



[00 5 1 ] 

[iiirSi^j5 ] mmmi<^-^z}\^# i - 2tci3v^-c, ^nm 

[00 52] ZZX\ S-rLao.78Sro.2Mn03ffliO 

mmi^'m^'±2oox:'cnm^^f:imi^z. mmj^^ 
imimt IXC e o,m<7)mmi^i^-^f.i. zti^ 
±mx\ 3Mm^MLfz. 

[00 53] ,r(7)-fe;t/Sr*fl:(37 5 0°CT-MJiScL-C -fe/l^ 

hmmm'&m^mcr)m.!&mim5i,z^-tm^ 1 1 

[0 0 54] mz^ ■^!P#5 - lizm^X . Lao. 78 S 

ro. aMnOgfflc^jgj^tc e o^mcTimmi^mm^mm 

LX. Lao.vsS ro. jMnOs tCeOjCOffljjgJtjDi". 
0. 92:0. 0 8. Mh'0 . 6:0. At^^XoiZ 
^mz-^mttz, itL^>C0-tr;l^^-tr;t-# 5-2i3J:t>'-fe 
;t/#5-3h Lf^„ 

[00 55] ■fe/l'* 5-1 5-3 tfcl.^ 

C e O^iZ^tX I njOg^lSI tffl^f -i-tJf«tC 



J:tT%t^ati)ilM LJ^C?§M^^tC-^Vl t , -feyi^tt 5 - 
7— 5-9 ^f^^L/io 

[00 56] -fe;P#5- HCfcV^T. Lao.78S 

To. 2Mn03tZ:#i.T. L ao. 78 S r 0. 2 F e O3 , La 
0.48 S ro.jMnOg, L a^. 43 S r 0. 5 F e O3 . La 
o.78Sro,2Mno.5FeQ.5 03. Lao.79Sro.2Co 

0. B F So, sOg, La 0. 78 S rg. 2C Oo. 3F eo. 5 N i 

e.203t^^mi,zmm^-^mL-tj]^#5-i o-#5- 
1 5^i^mLrz. 

[0057] m^l^z. -fe/l^tt 5 - 1 izi5\^X . 'WmX'h 
|.SMffi^OLSM- 1 SrLSF - 1 ^: L. -t;P#5 - 1 

e^fmLfz, ^Lx. -fe;k#5-i 6«^a-rs^n 
y'x:^^ hmmmmkimt lx. l ao. 78 s r „. 2 m 

n O3 tSx.T L ao. 78 S r 0. 2 F e O3 

5-17 2r#SL;t, 
[00 58] lil±O^r;l.£0f^M^#t3i«Et0}iSSSS 
^^5fcS^. \,^^:fi.tJtK<^J-C*^-fe;k#0-l-# 
0-7 tci:t^.a0=S:#tt^-'f#^>^i^c. mJicDMiz^mM 

commjjm^zi: >omMcr)-)j-mzit^xm.tifzmmcr>-tji 
^i^mttzti^zmiLfz, 

[00 59] 

m5] 



!(9) 003-18781 1 (P2003-18781 1A) 





5 (cfetfsfgae&tK^ai-r^K^biJifi/atffiaaiaaE 


mm 






IHJIK 


niS££(mV) 

(300inA/ 


#5-1 


LSM-l 


O.Z^CLaazsSro.aMnOa) 


0,25CeO2 


50 


#5-2 


ISM-1 


0.92(Lao.78Sro.2Mn03) 


O.OSCeO^ 


55 


#5-3 


LSM-1 


0.40CLao.78Sra2Mri03) 


0.60CeO2 


66 


#5-4 


LSM-l 


0.92(Lao 7gSro.2Mn03) 


0.04(h203) 


58 


#5-5 


LSM-1 


0.75(Lao.78Sro.2Mn03) 


0.1250n2O3) 


55 


■*5-6 


LSM-1 


0.40(Lao.78Sro.2Mn03) 


O.SOdn^Os) 


64 


#5-7 


LSM-1 


0.92(Lao.78Sro.2Mn03) 


O.OSMgO 


55 


4^5-a 


LSM-1 


□.75(Lao.7BSro.2Mn03) 


0.25MgO 


53 


#5-9 


LSM-1 


0.40(Lao.78Sro.2MJi03) 


O.eOMgO 


62 


#5-10 


LSM-1 


0.75(Lao.78Sro.2i'e03) 


0,25CeO2 


45 


#5-11 


LSM-1 


0.7 5 C -30.48^^ O.sMnOa ) 


0.25CeO2 


58 


#5-12 


LSM-1 


0.75(l.ao.48Sro.5F^03) 


O.ZSCaOg 


47 


#5-13 


LSM-1 


0.75(Lao.78Sro.2Mno.5Feo.i03) 


0.25CGO? 


52 


#5-14 


LSM-1 


0-75(Lao.78Sro.2Coo.5Feo.s03) 


0.25CeO2 


67 


#5-15 


LSM-1 


0.75(Lao.78^''o.2Feo.5Coo.3NlQ,203] 


0.25Ce02 


72 


#5-16 


LSF-1 


0.75(Lao.78Sro.2Mn03) 


0.25CcO;> 


61 


#5-17 


LSF'l 


0.75(Lao.78Sro.2Fe03) 


0.25CeO2 


51 



[0060] 

IMtkMe ] HJSM 1 ^0-tz;l # 1-1 — tr;l.# 1 - 3 . 
(La. 58 Sr,! 4Mn03) c7)X^y ^^^PLSO 0*C 



2 (Lao.ssCao^^MnOs) 
S ro.4 F e O3 ) . L SCF- 



^0. 2^60, 



,03) . LCN 



LSF 2 (LaQ 53 

-2 (Lao.58Sro.4C 

2 (LaCo().4NiQ.e 



[0061 ] .1 <r T-. t-t^UT^ }i'mmj^Mmi^mit 

[0 0 6 2] iJ:tC-fe;U#6- 2 i;|Blt^?g^SASZ« 
WW±tC^L. ^fl6LSM-2t#;tT. LCM- 



O3) . LSNF-2 (Lao.48Sro.5Nio.2Feo.8 

03) cox^v^m^L. mmcommi^^-ot:, ioss 

*^^6cO-fe;t^#6- 1 0— #6 - 1 4tS^t-« 
[00 63 ] V^-m^i;t»JT'S>.|.-feyU#0-l— #0 

[0064] 
[«6] 



(a 0 ) ) 0 3- 1 878 1 1 (P200 3-1 878 1 1 A) 





&9Lm 






»«S(niV) 

(300mA/ 


#6-1 


LSM-2 


0.92(Lao.7gSro2Mn03) 


0.08CeO2 


110 


#6-2 


LSM-2 


OV5(Laoy3Sro.2Mn03) 


0.25CeO2 


80 


#6-3 


LSM-2 


O.SO(U4o.78Sro.2Mn03) 


O.4OCGO2 


90 


#6-4 


LSM-2 


0.92(Lao.78SrQ ^Mi^Oa) 


O.04{ln2O3) 


120 


#6-5 


LSM-2 


0.7^(Lao.76S'b.2Mn03) 


0.125(fn203) 


92 


#6-6 


LSM-2 


0. 60( Lao. /sSfQ . 2 M n03 ) 


0.20(ln203) 


96 


#6-7 


LSM-2 


0.92(Laa78Sro,2Mn03) 


0.08MgO 


125 


#6-8 


LSM-2 


0-75(l-ao.78Sro.2Mn03) 


O.^SMgO 


95 


#6-9 


LSM 2 


0.60(1 .ao.78Sro.2Mn03) 


0_40MgO 


98 


#6-10 


LCM-2 


0.7ii{Lao.78SrO,2Mn03) 


0.25CeQ2 


83 


#6-11 


LSF-2 


0.75(1. ao.78Sro.2Mn03) 


0.25CeO2 


96 


#6-12 


LSCF-2 


0.75(1 -ao.78Sro.2f^n03) 


0.?5CeO2 


78 


#6-13 


LCN-2 


0.75{Lao.78Sro.2M"03) 


0.25CeO2 


76 


#6-14 


LSNF-2 


0.75(l.ao.78Sro,2Mn03) 




75 



L5M-2; Lao.58Sro.4Mn03 LCM-2: Lao.5aCao.4Mti03 
LSF-2: l-ao.58Sro.4F«03 LSCF-Z: l-aas8Sro.4Coo.>;F=0.803 
LCN-2: LaCoQ.4Nio.6O3 LSNF-2: Lao.48Sro.5Nio^Feo^03 

[0065] 

m^mL. mo. 3 ^'^uycn^mm^nfz. z^x\ 
-tvrt mm^tmim t commttim ? i^z^-tmt 

[0066] ^LT. ic7)_h(cLCN-2(50X^USrM 



0. 08. 0. 75:0. 25, 0. 4:0. 6t^^ 

J; 0 izmm Lf^mimmv±izm{frz-^jv^-^)v# i - 

l-#7-3i:L. lS7tcfa^#i:^ISWtt^S^ 
[00 67] V>^t-fe/k#0- 1 ~# 0 - 7 tCJt^.S: 

[0068] 
[«7] 



s« 








aiE(rnV) 

(300mA/ 

cm^, 750*0 


#7-1 


I.CN-?. 


0.92(Lao.78Sro.2Mn03) 


0.06CeO2 


142 


#7-2 


LCisr-2 


0.75(Lao.r8Sro.2Mn03) 


0.25Ce02 


95 


#7^3 


LCN-2 


0.40(Lao.76Sro.£Mn03) 


0.60CeO2 


98 



UCN-2: LaCoo.4Nio.6O3 

[0069] 

[HlfSl^iJS ] 1 T-ffiffl tf^-tryl-tt 1 - 2 {zav^X 

Jim.f&itt^l^ a:Sr:Mn:Ce = 0. 585:0. 
1 5:0. 75:0. 2 5tLfz. 
[0070] -irm, 7 5 0°CT«a^fiV\ ^Mi^J 

1 tmm(r>mmim\ ^r;k#8 - 1 ^i^rnvrz. <x 



izmmWm^mi L ao. 73 S r „. 2 F e O3 i: ^Sri. i O 
2&^1^ML?^Co 

[007 1 1 mz-tfV'#8-Hzii\-^X. LSM- It 

mnmim^znm't^ mmymm t m,mMmimim 
mmL^}v^8.-3^imhfz. 



(a 1 ) ) 0 3- 1 878 1 1 (P200 3-1 878 1 1 A) 



[0072] mz-^;u# 8-2 m^%H7i<mM^ i^ivu 
2 COX 7 1; ^M^u L . 8 0 0 -cxmm^th <r i: 
[0073] ^y^J'y. ^vHv^ xhnyf-'^ 

^W»«±t3-ftML^C« *»B^^fflfi)$3&i'La : Sr : M 
n:Ce = 0. 585:0. 15:0. 75:0. 25 



N - 2 fflcOX 7 'J 1 8 0 0 °CT-*MiM L , -fe^l^tt 

8-5^f^^t;^^. 

[0074] iil±W'fe;Pc7)f^^ff til!J^SS:^8tC 

[00 7 5] YcmmX'hh'^JVt O - l — # O - 7 tCjrl: 

[0076] 













a'*E(mV) 
(300mA/ 

cm2, 750t:) 


#3-1 


LSM-l 




0.7S(Lao.78Sro.2Mn03) 


0.:?5C^O2 


90 


#6^2 


LSM-1 




0,75(l^0.78Sro.zFe03) 


0.2SCeOz 


83 


#8-3 


LSM-l 




0,75(Lao.78Sro.2Mn03) 


0.25CdOz 


86 


#B-4 


LCN-2 




0,75(Lao.78^ro.2Fe03) 


0.?.5CaO2 


78 


#8-5 


LCN-2 




0-75(Lao.78%.2Mn03) 


0.2SCe02 


105 



LSM-1 : Lao 

LeN-2:LaC<»o^N(o.603 

[0077] 

t <^^mw&zmm. Ltz. ^ nic j; d astg^ s o f c 

[01] »rft^J 1 (t -i. S O F C ^)Vi5 i. X/<^mm: 



[ H 2 ] Huia s o F c ^fvcowmim ^ w^t hfz^<^ 



1 

2 
3 
4 
5 

6 
7 



mfm 



(a 2 ) ) 0 3- 1 878 1 1 (P200 3-1 878 1 1 A) 



ciai] 



[H2] 



1 ; mwmmK 




5 i 



1 ; mmmi 




F^^— 5H018 M06 AS03 BBOl BB05 BB06 

BBOS BB12 BB17 DD08 EE12 
EE16 HHOO HH05 

5H026 AA06 BBOl BB03 BB04 BBOS 

BBIO CX04 EE12 EE17 HHOO 
HH05 



